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I. Basis of the report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17))- 
Description, pages: 

1-28 as originally filed 

Claims, No.: 

1 " 20 as received on 07/02/2000 with letter of 05/02/2000 



Drawings, sheets: 

1/6-6/6 as originally filed 



2. With regard to the language, ail the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. IS This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

H not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

□ all parts. 

the parts relating to claims Nos. 1-11,15-20. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement • 

Novelty (N) Yes: Claims 1-11,15-20 

No: Claims 

Inventive step (IS) Yes: Claims 1-11,15-20 

No: Claims 
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Industrial applicability (IA) Yes: Claims 1-11,15-20 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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IV 

1 . The subject-matter of independent claim 1 2 relates to a method of performing a 
chemical reaction wherein a sample is provided in an applicator (step a). In the 
following steps (b - e) the sample is subjected to electromagnetic radiation pulses. 
The radiation is stopped when difference between pulses reflected by the sample 
is within a predetermined range. The feature in step a is known. The requisite 
unity of invention (Rule 13.1 PCT) therefore no longer exists inasmuch as a 
technical relationship involving one or more of the same or corresponding special 
technical features in the sense of Rule 13.2 PCT does not exist between the 
subject-matter of independent claim 12 as defined in steps b - e and the subject- 
matter of independent claims 1 and 15 



V 

1. Claim 1: 

Technical field: An apparatus for providing electromagnetic radiation to a plurality 
of applicators. 

Prior art: Six X-documents have been cited in the ESR. US-A-5 51 1 238 and US- 
A-4 625 182 were considered of particular relevance to claim 1 as originally filed. 
Both documents disclose a single solid state microwave generator/applicator. US- 
A-5 796 080, FR-A-2 751 830 and DE-A-19 700 499 were considered of particular 
relevance to claim 15 as originally filed. US-A-5 796 080 discloses a single 
microwave generating means which comprises guiding means for guiding the 
generated microwaves to a plurality of applicators. FR-A-2 751 830 and DE-A-19 
700 499 disclose a single microwave generator coupled to a single cavity. US-A-5 
648 038 was considered of particular relevance to claim 21 as originally filed. The 
document discloses a single variable microwave generator which is coupled to a 
single cavity. The remaining A-documents do not provide further relevant 
information. 

Problem: To provide an apparatus providing electromagnetic radiation to each of 

a plurality of samples in an independent manner. 

Solution: Independent claim 1 comprises an apparatus for providing 
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electromagnetic radiation to a plurality of applicators, each of said plurality of 
applicators being adapted to hold a reaction vessel containing a sample to be 
exposed to electromagnetic radiation, the apparatus comprising a plurality of 
means for generating waves of electromagnetic radiation, guiding means for 
guiding the electromagnetic radiation to at least one applicator of the plurality of 
applicators, and controlling means for individually controlling the plurality of 
generating means in response to a control signal, said control signal reflecting the 
status of a sample in an applicator. 

Inventive step: The problem is not addressed in the prior art presently available. 
None of these prior art documents teaches the above-mentioned solution. On the 
one hand it is taught to use a single microwave source which generates 
microwaves at variable frequencies, the source being coupled to a single 
applicator with a reaction vessel. On the other hand it is taught to use a plurality of 
sample holders in an applicator in combination with a microwave generator 
generating microwaves at a single frequency. The solution offers the advantage 
that, contrary to the devices as disclosed in the prior art as presently available, 
parallel treatment (e.g. heating) of a plurality of samples using different treatment 
parameters is possible, wherein the status of each sample can be individually 
monitored during the treatment. Consequently claim 1 meets the requirements of 
Articles 33(2) - (4) EPC. 

2. Claims: 2 -11: 

These dependent claims are related to embodiments of the invention as set out in 
the independent claim 1 and as such meet the requirements of Article 33(2) - (4) 
PCT. 

3. Claim 15: 

The claim relates to a method of performing a plurality of chemical reactions 
simultaneously comprising the steps of providing a first sample into a first 
applicator, providing a second sample into a second applicator, applying 
electromagnetic radiation to the first sample in the first applicator from a first 
generating means, said first generating means being capable of generating 
electromagnetic radiation at a plurality of frequencies, applying electromagnetic 
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radiation to the second sample in the second applicator from a second generating 
means, said second generating means being capable of generating 
electromagnetic radiation at a plurality of frequencies, and individually controlling 
the electromagnetic radiation applied to the first and second applicators by 
individually and independently controlling the first and second generating means 
in response to control signals from the first and second applicators. 

Inventive step: See point 1 above. There is no teaching in the prior art as 
presently available which leads to the method as claimed. The claimed method 
has the advantage that, contrary to the methods as disclosed in the prior art as 
presently available, parallel microwave treatment of the first and second samples 
can be performed and that the applying of the electromagnetic radiation to each of 
the samples is individually and independently controlled. Consequently claim 1 5 
meets the requirements of Articles 33(2) - (4) EPC. 

4. Claims 16 -20: 

These dependent claims are related to embodiments of the invention as set out in 
independent claim 15 and as such meet the requirements of Article 33(2) - (4) 
PCT. 



VII 

1 . To meet the requirements of Rule 5.1 (a)(ii) PCT, the documents US-A-5 796 080 
and US-A-5 648 038 should have been identified in the description and the 
relevant background art disclosed therein should have been briefly discussed. 

2. The description has not been made in conformity with the claims as required by 
Rule 5.1 (a)(iii) PCT. 



VIII 
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1. Claim 1: 

a. The claim does not only define the apparatus itself but also specifies its 
relationship to the plurality of applicators (see, e.g. claim 5). In order to clarify the 
intended limitations in claim 1, it should have been clarified that the applicators 
are part of the claimed subject-matter. . 

b. It is not clear which applicator is meant under c (cf. an applicator) and it should 
have been made clear that this applicator relates to the first and/or second 
applicator. 

2. Claim 15: 

a. The wording "a method of performing a plurality of chemical reactions 
simultaneously" is not clear. It should have been explained (e.g. in step e) that in 
the method the chemical reactions are simultaneously performed for the first and 
second samples. 

b. In order to prevent any accidental overlap between some prior art method, claim 
15 should have clarified that the method is performed by an apparatus according 
to claim 1 . In the present case the wording is such that it appears that the method 
as claimed could be read on two separate methods for microwave treatment of 
two separate samples, each method being performed independent of the other by 
means of two separate apparatuses (a similar remark appears valid for claim 1 as 
well, the claim could be read on two devices each device functioning independent 
of the other one). 

3. The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 
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* * 

AMENDED CLAIMS 



1. An apparatus for providing electromagnetic radiation to a plurality of applicators, each 
of said plurality of applicators being adapted to hold a reaction vessel containing a sample 
.5 to be exposed to electromagnetic radiation while said reaction vessel is positioned in one 
of the plurality of applicators, said apparatus comprising: 

a) a plurality of generating means for generating waves of electromagnetic radiation, 
each of said plurality of generating means being capable of generating 

10 electromagnetic radiation at a plurality of frequencies, 

b) guiding means for guiding at least part of a generated wave of electromagnetic 
radiation to at least one applicator of the plurality of applicators, and 

15 c) controlling means for individually controlling the plurality of generating means in 

response to a control signal, said control signal reflecting the status of a sample in an 
applicator. 

2. An apparatus according to claim 1 . wherein a number of the plurality of generating 
20 means uses semiconductor components in the generation of the waves of 
electromagnetic radiation. ■ . 



3. An apparatus according to claim 1 or 2, wherein each of the plurality of generating 
means comprises a signal generator and a signal amplifier. 

4. An apparatus according any of claims 1-3. wherein the guiding means comprises 
switching means for individually controlling wave paths between the plurality of generating 
means and the plurality of applicators. 

5. An apparatus according to any of the preceding claims, wherein the plurality of 
applicators are selected from the group consisting of near-field, surface-field, single-mode 
or multi-mode applicators. 
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6. An apparatus according to any of claims 2-5, wherein the semiconductor components 
used in the generation of the waves of electromagnetic comprise silicon-carbide power 
transistors. 

7. An apparatus according to any of the preceding claims, wherein the power of the 
electromagnetic radiation generated by a given generating means varies according to a 
second control signal from that applicator receiving the electromagnetic radiation 
generated by the given generating means, said second control signal being provided via 
the controlling means. 

8. An apparatus according any of the preceding claims, wherein the plurality of generating 
means generate electromagnetic radiation at essentially the same frequency. 

9. An apparatus according to any of claims 1-7, wherein the frequency of the 

15 electromagnetic radiation generated by a given generating means varies according to a 
first control signal from that applicator receiving the electromagnetic radiation generated 
by the given generating means, said first control signal being provided via the controlling 



10 



means. 



20 10. An apparatus according to any of the preceding claims, wherein the frequencies of the 
electromagnetic radiation generated by the plurality of generating means are within the 
range 300 MHz-300 GHz, such as within the range 0,5-3 GHz or within the range 50-100 
GHz. 

25 1 1 . An apparatus according to any of the preceding claims, wherein the controlling means 
comprises a general purpose computer. 

12. A method of performing a chemical reaction, said method comprising the steps of: 
30 a) providing a sample in an applicator, 

b) applying electromagnetic radiation to the sample in form of a first pulse with a 
predetermined shape and characterising a reflected pulse from the applicator by 
performing a mathematical operation so as to obtain a first reflected spectrum, 

35 
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c) changing the physical and/or chemical properties of the sample, 

d) applying electromagnetic radiation to the sample in form of a second pulse with a 
predetermined shape and characterising a reflected pulse from the applicator by 

5 performing a mathematical operation so as to obtain a second reflected spectrum, 

e) repeating step c) and d) until the difference between the first and second reflected 
spectra calculated as the mathematical difference (subtraction) between the first and 
second spectra is within a predetermined range. 

10 

13. A method according to claim 12, wherein the mathematical operation for obtaining the 
first and second reflection spectra comprise Fourier Transformation. 

14. A method according to claim 12 or 13, wherein the reaction is conducted in an 
1 5 apparatus according to any of claims 1-11. 

15. A method of performing a plurality of chemical reactions simultaneously, said method 
comprising the steps of: 

20 a) providing a first sample into a first applicator, 

b) providing a second sample into a second applicator, 

c) applying electromagnetic radiation to the first sample in the first applicator from a first 
25 generating means, said first generating means being capable of generating 

electromagnetic radiation at a plurality of frequencies, 

d) applying electromagnetic radiation to the second sample in the second applicator from 
a second generating means, said second generating means being capable of 

30 generating electromagnetic radiation at a plurality of frequencies, and 

e) individually controlling the electromagnetic radiation applied to the first and second 
applicator by individually and independently controlling the first and second generating 
means in response to control signals from the first and second applicators. 

35 
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16. A method according to claim 15. wherein the applied electromagnetic radiation is 
within the range 300 MHz-300 GHz. 

17. A method according to claim 1 5 or 16, wherein the electromagnetic radiation applied 
5 to the first and second sample have essentially the same frequency and essentially the 

same power level so as to expose the first and second sample to essentially the same 
conditions. 

18. A method according to any of claims 1 5-17, wherein the first and second samples are 
10 PCR mixtures. 

19. A method according to any of claims 15-18, wherein the electromagnetic radiation is 
applied to the samples in cycles of at least two steps where the samples are cooled at 
least during a part of each cycle. 

15 

20. A method according to any of claims 15-19, wherein the electromagnetic radiation is 
provided by an apparatus according to any of claims 1-11. 
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